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N ENVIRONMENTAL MANAGEMENT I

Nevada National Security Site (NNSS)

« NNSS has many diverse roles to [._._._._p_n@.ru-_n_wo_____
support the U.S. nuclear weapons NEVADA e
stockpile stewardship missions - TRAINING RANGE
and also supports other U.S. |
Department of Energy (DOE),

Department of Defense, and .
Department of Homeland Security

RENO

~N

programs R Tonorm,

- DOE National Nuclear Security °‘*>;i°:°”“-°‘
Administration Nevada Field Office S,
responsible for oversight wuinds

« ~1,360 square miles of federally-owned and o TSN

controlled land, surrounded by ~4,500 square miles of \\Rm
federally-owned and controlled land (U.S. Air Force) ‘

» Located ~65 miles northwest of Las Vegas
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N ENVIRONMENTAL MANAGEMENT I

U.S. Nuclear Testing, 1945 — 1992

* 1,149 total U.S./ =
U.S.-U.K. nuclear
detonations (Ao

— 1,021 at NNSS

- 1 00 ‘Johnston’Island area
atmospheric Christmas Island area

- 921
underground

* A nuclear test
may include
more than one (1)
detonation

Enewetak

Bikini Island

Explanation

Test Location
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N ENVIRONMENTAL MANAGEMENT I

Count

70

60

50

40

30

20

10

0

NNSS Nuclear Testing 1951 — 1992

First detonation contained
underground: RAINIER

Last U.S. atmospheric nuclear test
at the NNSS: LITTLE FELLER |

BANEBERRY: Accidental release of radioactivity
detected off site; better site characterization and
containment evaluation resulted

First underground test at
NNSS: UTICLE
First NNSS
nuclear test: Last U.S. nuclear
ABLE - underground test: DIVIDER

S A S S

1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995

. Atmospheric

I:I Underground

Sy

.‘. - — — - =2 ; = ..—-“ e ‘-, 1_-' -‘; e, \- ;,:- _—_'q‘_.‘ = -~ -
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ENVIRONMENTAL MANAGEMENT I
Regional Geologic Setting

> NNSS lies within the
Southwestern Nevada Volcanic
Field, which includes 8 known
calderas that formed between 15
million years ago (Ma)
and 8 Ma

5

=
=== = =Cold

4150000

Quaternary playa deposits

Miocene to Pleistocene
basaltic rocks

Quaternary/Tertiary
alluvial sediments

Tertiary volcanic rocks

- Mesozoic and Tertiary granitic rocks

- Paleozoic & Precambrian rocks

Swiface units from Mevada Bureay of Mines and Geology (1096)

Caldera structural margin (buried)
(From Warren et al. [2000] and modified from BN [2002f)

580000 === =  Southwest Nevada Volcanic Field

1E° S0 - 22k N T P e S e e (From Gravch et & [1589])
i NNSS boundar
10 5 0 9 Ami Modified from Drellack and Prothro (2010) F y

= Yucca Flat model area boundary
; —
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Regional
Geologic Setting
— Rocks at the NNSS ~ 12,200 m

(40,000 ft) thick and span more
than 500 million years in age

— Diverse depositional
environments and geologic
processes

- Marine clastic and
carbonate deposition

= Volcanic activity

= Igneous intrusion

Alluvial basin-filling deposition

safety < performance < cleanup <  closure
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Cenozoic

Paleozoic

Precambrian

Cumufative Thickness (x 1000 feet)

35

N
N

—-
Lo

Alluvial deposits (< 11.45 Ma)

Volcanic rocks (15 - 8 Ma)
Caldera-related granite (12 -10 Ma)
(not exposed or drilled: inferred)
Limestone (325 - 251 Ma)

Mesozoic granite (100 Ma)
Quartzite and shale (360 - 310 Ma)

| Limestone and dolomite (540 - 360 Ma)

Quartzite and shale (750 - 540 Ma)

] Metamorphic rocks (>1,000 Ma)

www.em.doe.gov
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N ENVIRONMENTAL MANAGEMENT I

NNSS

Geologic Setting

At the NNSS, contractional 18y
structural events are older than
100 Ma and resulted in |
— Thick deposits of Mississippian H S rignert 3 By }
siliciclastic rocks s\ o )|

— Formation of thrust faults, and Yo cp Thrust
associated imbricate thrusts

s d oo sspoo
F- I 7 I

6300000
~d

and folds

[ ] Quaternary playa deposits
Pliocene and Quaternary
= basaltic rocks

] Quaternary/Tertiary
alluvial sediments

] Tertiary volcanic rocks
I Mesozoic granitic rocks

0 Paleozoic and Precambrian
sedimentary rocks

Mississippian siliciclastic rocks 1

Nevada Central State Plane Projection (meters), North American Datum 1383 Black tick marks are in Nevada State Piane, Central Zone, NADE3, meters
s I Surface units from Nevada Bureau of Mines and Gealogy, (1996) Blue tick marks are in Universal Transverse Mercator, NADEI, meters
yncline Structural features modified from Cole at al. (1997) and Cole and Cashman, (1999)

—I— Anticline ! 2-20_:4’
—L — Thrust fault

= NNSS boundary

= Yucca Flat model area boundary
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NNSS
Geologic Setting

« Widespread basin-and-range

extensional faulting at the NNSS

— Normal and strike-slip faults

— Alluvium-filled basins (e.g., Frenchman Flat

and Yucca Flat)

Rl 5,
Pl B
2T 55
-.'.‘ V’“ " -
\ -3 r Qe
7 C A -
{ & )
A N =0 AN
- 2l
A s

Geology from Workman et al. (2002

1T s
L) - 4 /
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530000 $50000 570000 540000
Nevada Central State Plane Proj North Datum, 1983
= NTS boundary e [ S — L
Fault 420 4 8 12Km

Black tick marks are in Nevada State Plane, Central Zone, NADS3, meter]
Blue tick marks are in Universal Transverse Mercator, NAD83, meters
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ENVIRONMENTAL MANAGEMENT I

NNSS UGTA Corrective Action Units

|:| NNSS Operational Area

Source: Appendix VI, Revision No. 4, of the FFACO, 1996 (as amended May 2011)

. CAU 97: Yucca Flat/Climax Mine —
747 detonations
« CAU 98: Frenchman Flat —
10 detonations
« CAU 99: Rainier Mesa/Shoshone
Mountain — 68 detonations
« CAU 101: Central Pahute Mesa —
64 detonations
« CAU 102: Western Pahute Mesa — |
18 detonations e N
e e
% [J Nnss Boundary

Coordinate System: UTM, NAD27, Zone 11, Meters

o e e
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ONMENTAL MANAGEMENT I

Frenchman Flat
Geologic Setting

Mercury
Valley

i tral 2ate action Morth Datum
Quaternary playa deposits E 3 Underground nuclear test mﬁ:r‘k Prang Fra) M"':Lum}, m 1583
oy etiar siivil FF HFM boundary
— e 3 0 3 & km
[0 Tertiary basattic rocks by A — . |
3 i = County boundal
e Tertiary volcanicrocks ty . ry N 3 0 5 & mi
’ - Paleozoic/Precambrian Cross section ling
sedimentary rocks

T Fautt
Generalized Geologic Map of the Frenchman Flat HFM
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N ENVIRONMENTAL MANAGEMENT I

Frenchman Flat Geologic Cross Section

A &
N(:;‘:Ohwest Frenchman Flat Ranger Mountains Southeast
: ERBdsin Well ER-5-4#2 Frenchman Lake Playa T

1000 . . == = ==

500
v P ;
5 . C——
m =
£ 000
e
£ 1500
2
| 2000
3 -2500
W o0

-3500

-4000

-4500

14000 16000
Distance (meters)
l:l Quaternary Playa Quaternary/Tertiary Tertiary Volcanic - Precambrian and Paleozoic Precambrian and Paleozoic I:l i
Deposits Alluvium Rocks Sedimentary Rocks Siliciclastic Rocks Adquifer

Northwest-Southeast Cross Section through Frenchman Flat
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Yucca Flat
Geologic Setting

* Yucca Flat is an alluvium-filled
basin surrounded by highlands
composed of volcanic and
sedimentary rocks

» Topographically closed basin with
a playa (seasonally dry lake) at its
southern end

i Quaternary playa deposits

Quaternary/Tertiary
alluvial sediments

Tertiary volcanic rocks

- Mesozoic granitic rocks

- Paleozoic & Precambrian rocks

Suwrtace units from Nevada Bureaw of Minss and Gealgy (1554)

A2 EarthVision profile line

NNES boundary

Yucca Flat model area boundary

. =
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N ENVIRONMENTAL MANAGEMENT I

Yucca Flat Geologic Setting

 The main Yucca Flat basin consists of a series of
west-tilted half grabens with the main basin-forming faults near
the center of the basin

« Basin began forming approximately 10 Ma in response to
basin-and-range extension

West - East Model Profile (D-D’) through Central Yucca Flat at Well U-3¢en-5

Scale: 1:48,000

D No Vertical Exaggeration D’

Wost Tie Line A-A ki
2000

- Yucca Flat e LEGEND

500 UE e m-n-1 135 W i g TS = e [0 Quatemary/Tertiary Alluvium
500

0

Elevation (meters)

EERREERERN

'y
Wi
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